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1
DYNAMIC BARCODE GENERATION FOR
CONTENT LOCATION

BACKGROUND

As the popularity of electronic books and other types of
electronic media is increasing, there is an increasing desire to
improve the ways in which media such as electronic book
(“e-book™) content is managed. For example, a person might
want to obtain a copy of an electronic book that another
person is reading. Using conventional approaches, the person
wanting a copy must manually enter information for the
e-book into an electronic device, or the person having the
book can locate and send a URL from which the book can be
obtained. Either approach can be somewhat time consuming,
particularly where the manual entry or searching is done on a
small mobile device that requires a user to select small virtual
keys on a touch screen. Even in cases where a person owns a
sharable copy of an e-book, that person generally must obtain
and manually enter an email address or other identifier in
order to provide that copy to the other person. If a copy is to
be shared with multiple persons, the process becomes even
more time consuming.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments in accordance with the present dis-
closure will be described with reference to the drawings, in
which:

FIG. 1 illustrates an example situation where two people
want to share content between their respective devices in
accordance with various embodiments;

FIGS. 2(a), (b), and (c) illustrate example situations where
different types of barcodes can be generated and used for
different purposes in accordance with various embodiments;

FIGS. 3(a), (b), and (c) illustrate examples of a barcode
digit being processed to form a template in accordance with
various embodiments;

FIG. 4 illustrates an example process for rendering an
appropriate barcode image that can be used in accordance
with various embodiments;

FIG. 5 illustrates an example process for obtaining content
based on a analyzing a barcode image that can be used in
accordance with various embodiments;

FIG. 6 illustrates front and back views of an example
device that can be used in accordance with various embodi-
ments;

FIG. 7 illustrates an example configuration of components
of a device such as that described with respect to FIG. 6; and

FIG. 8 illustrates an example environment in which various
aspects of the various embodiments can be implemented.

DETAILED DESCRIPTION

Systems and methods in accordance with various embodi-
ments of the present disclosure may overcome one or more of
the aforementioned and other deficiencies experienced in
conventional approaches to locating and/or obtaining con-
tent. In particular, various embodiments provide for the abil-
ity to share, locate, and/or obtain various types of digital
content using dynamically generated barcodes. Based at least
in part upon a type of content, an identification of specific
content, and/or an intended result with respect to that content,
at least one barcode can be generated and displayed on a
display element of an electronic device. Another electronic
device capable of imaging or scanning that barcode can deter-
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mine at least the identity of the content and perform one or
more appropriate actions with respect to that content.

In one embodiment, a first user of a first device might want
to share an object of digital content, such as an electronic
book (“e-book™), a multimedia file, a video game, a virtual
good (e.g., a digital item used in a game or other electronic
environment), or another such object, with a second user
having a second device. The first user can indicate to the first
device that the first user wants to share the content with
another user. The first device can determine an appropriate
identifier for that content, and can generate a barcode from
which the identifier can be decoded. For types of content such
as e-books where there can be access and/or ownership rights,
for example, the barcode can also include information iden-
tifying the first user, information identifying the first device,
a type of right or license associated with the e-book, and the
like. The barcode can be displayed on an appropriate display
element of the first device. The second user can cause the
second device, in at least some embodiments, to capture an
image of at least a readable portion of the barcode using an
image capture element, such as a digital still or video camera
of a portable computing device. The second device can
decode or otherwise extract various information from the
barcode, and attempt to obtain a copy of the e-book. If the
second user is able to access a copy of the e-book on the
second device within rights granted to the first user, for
example, the second user can download or otherwise obtain a
copy of the e-book. If the second user does not have such
access rights, the second device can present the second user
with an option to purchase or otherwise obtain a copy of the
e-book using the identifying information obtained from the
first user via the barcode. Such an approach enables informa-
tion to be shared without significant manual entry, navigation,
or other such tasks or actions.

In some embodiments, a user might want to locate a physi-
cal copy of a digital object, such as an e-book, digital album
of music, video file, etc. In at least some embodiments, the
user can cause a device with access to information identifying
that file to generate a barcode including identifying informa-
tion. In this example, the barcode might not include informa-
tion identifying the user, such as where a conventional bar-
code reader is being used in a library to locate a physical copy
ofthe book to check out. In other embodiments, such as where
the user is at a book store, the barcode might include other
information, such as account information or book club infor-
mation, which can cause the physical book to be automati-
cally charged to the user’s account, added to a loyalty pro-
gram list, etc. In some embodiments, the user can then pick up
the book without having to stand in line to pay for the book,
as the account information has already been sent such that the
retailer can receive payment.

Various other applications, processes and uses are pre-
sented below with respect to the various embodiments.

FIG. 1 illustrates an example environment 100 wherein a
first user 102 is operating a first computing device 106. In this
example, the first electronic device 106 is storing a copy of an
electronic book that was purchased, or otherwise obtained, by
the first user 102. The first user may wish to share that elec-
tronic book with a second user 104 having a second comput-
ing device 108. Using conventional approaches, the first user
would have to provide a link to a location from which the
book could be obtained, the second user would have to manu-
ally enter or search for information for the book, or a similar
process would have to be undertaken typically requiring a
number of steps or minimum amount of manual entry. In this
example, however, the users can take advantage of the fact
that the first device 106 has a display screen (e.g., an LCD or
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e-ink display) and the second device 108 has at least one
image capture element (e.g., a digital camera element). If the
first device is capable of displaying an element such as a
barcode that includes information associated with the book,
the second device can capture an image of that barcode and,
upon extracting the information from the barcode, obtain a
copy of that e-book from an appropriate source.

In one example, FIG. 2(a) illustrates an example situation
200 wherein a user is reading (or otherwise accessing infor-
mation for) an electronic book on a display element 202 of a
computing device. Ifthe user wants to perform an action with
respect to that e-book, the user can select one or more options
that can cause at least one interface element 204 to be dis-
played that can enable the user to specify the action to be
performed. In this example there are multiple user-selectable
options 206 displayed, such as to enable sharing of that book
with another user or device, locate a physical copy of the
book, or transfer the copy to another user or device, although
various other and/or additional options could be presented as
well within the scope of the various embodiments.

The computing device can take different actions based at
least in part upon the option that the user selects. For example,
FIG. 2(b) illustrates an example situation 210 wherein a user
of the computing device indicates an intention to share the
e-book with another user or device. In many instances, an
e-book (or other digital object) will be subject to various
copyright and/or use licenses and/or restrictions. It thus can
be important in at least some embodiments to provide infor-
mation enabling compliance with these licenses and/or
restrictions. In at least some embodiments the computing
device can store information and/or determine information
(i.e., by contacting a source from which the content was
obtained) about the ability to share the book with another user
or device when the user selects an option to share the content.
In other embodiments, the computing device can provide
information enabling another user or device to determine the
ability to access or obtain a copy of that device.

In this example, the computing device determines infor-
mation identifying the e-book, such as may include a UPC
code, retailer-specific item number, and the like. The com-
puting device also can determine information identifying the
user and/or device corresponding to the current copy. For
example, a user might have a user identifier or account num-
ber with a particular retailer. Using information such as the
content identifier and owner account number, the computing
device can generate an appropriate barcode 214 to be dis-
played on a display element of the computing device, as
illustrated in the example situation 210 of FIG. 2(5). In this
example, the amount of information might be too much to
include in a traditional line-based barcode, such that a matrix
code, QR code, or other appropriate barcode format can be
used.

Once the barcode is generated and rendered for display on
the display screen 202 of the computing device, an image of
that barcode can be captured by an image capture element of
another device 216, which will be referred to herein as an
“electronic device” in order to differentiate the two devices,
but should not be interpreted as indicating that both devices
cannot be the same type of device. This electronic device can
be another device owned or used by the same user, or can
correspond to a different person. The electronic device 216
can capture an image of the barcode, and either analyze the
barcode image or upload the image to a remote system or
service for analysis. During the analysis, the information
identifying the content can be determined, as well as the
information identifying the user, computing device, or other
entity associated with the copy on the computing device.
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In at least some embodiments, the electronic device 216 is
able to submit a request to a provider of the type of content, as
may be determined from the barcode information as well, that
includes information identifying the content and the user or
device attempting to share the content. A remote system or
service can analyze any rights or use information for the
content with respect to the user of the computing device, such
as atype of license purchased, as well as for the content itself,
such as whether the content is public domain or has a certain
type of use restriction. Similarly, the request can also include
information about the user and/or electronic device 216
attempting to obtain a copy, such as where the user might have
an account with a retailer granting at least a certain amount of
access to certain types of content. If the user of the electronic
device is able to obtain a copy of the content, the electronic
device 216 can obtain a copy, such as by downloading from a
network source or transferring directly from the computing
device over a wireless connection. If the user and/or elec-
tronic device does not have the right to access or obtain a
copy, the electronic device can provide information (e.g., a
link or Web page) enabling the user to purchase or otherwise
obtain the rights to a copy of that content.

In at least some embodiments, the computing device can
also determine information corresponding to a current state
of, orlocation in, the content on the computing device, such as
a current page or paragraph the user is on, a current location
in a video or audio file, a current level in a game, etc., and can
include this information in the dynamically-generated bar-
code. Such an approach enables the electronic device to not
only obtain a copy of the content, but also present the same
location or state of the content as is currently active on the
computing device. In other embodiments, at least a portion of
the content may still be visible on the display screen even
when the barcode is displayed, as in FIG. 2(b). In such an
instance, the electronic device (or a system or service in
communication with the electronic device) can perform one
or more image analysis processes, as may include optical
character recognition (OCR) or pattern matching, to attempt
to determine a current location or state of the content, which
then can be located on the electronic device after obtaining
the content. Various other approaches can be used as well
within the scope of various embodiments.

FIG. 2(c¢) illustrates a different example situation 220
where a user is attempting to locate a physical copy of an
e-book, such as when the user is in a library or book store. In
this example, where the user has selected an option to locate
a physical copy of a book, the barcode generated 224 on an
interface element 222 might only include information iden-
tifying the book, and might have a more conventional one-
dimensional format, etc. Thus, a conventional barcode scan-
ner 228 or other such device can potentially scan the barcode,
such as by using a scanline 224 based process as known in the
art, to determine whether there is an available copy of that
book and, if so, where that physical copy might be located.
Methods for checking inventory or stock based on a product
identifier are well known in the art and, as such, will not be
discussed herein in detail.

As mentioned, however, there might still be some advan-
tage to including user- or device-identifying information in
this barcode display as well. For example, if the barcode
includes the user’s library account, the copy can be automati-
cally checked out to the user so no other person can check out
the book before the user gets to it. If the user is in a bookstore
and has an account with the bookstore, the user can setup
auto-purchase or other such options where the user does not
have to stand in a checkout line, might have points for the
purchase automatically credited to the account, etc.
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In some cases, a barcode imaging process might not pro-
vide acceptable results due at least in part to some aspect of
the barcode and/or captured image. In at least some embodi-
ments, the matching process can include one or more varia-
tions or additional steps to attempt to find a match while
accounting for anumber of potential aspects or issues with the
captured information. For example, the recognition and/or
analysis process might perform additional steps to attempt to
handle other barcode formats, such as UPC-E or EAN-8. The
process also might attempt to correct for any noise in a central
set of rows or other portion of the image, such as where there
were specular reflections in the captured image. Various
example approaches for analyzing a barcode are provided in
co-pending U.S. patent application Ser. No. 13/095,230, filed
Apr. 27, 2011, and entitled “Decoding Barcodes,” which is
hereby incorporated herein by reference.

In embodiments where a user might have an application or
process executing on a computing device, the sharing of
content can be further simplified. For example, FIG. 3(a)
illustrates an example situation where a computing device
306 is executing an application, such as an e-book reader. The
e-book application can be active or running in the back-
ground, etc. In this example, the application can be pro-
grammed to attempt to “grab” a copy of a book when the
device on which the application is running is “tapped” against
another device. In this example, the computing device 306
can include at least one motion determining element, such as
an accelerometer or inertial sensor, that can determine when
the device is “tapped” against something, such as where there
is a quick change in direction, and possibly some vibration or
other action resulting from the tap. In this example, the com-
puting device 306 is tapped against another computing
device, in this example a tablet computer 302. When the
computing device 306 is tapped against the tablet computer
302, the computing device can detect the tap and provide
corresponding input to the application.

In this example, a barcode 304 can be displayed on the
tablet computer 302 as discussed elsewhere herein. This bar-
code can be generated using any appropriate approach dis-
cussed or suggested herein, and can be triggered manually by
the user, as a result of the tapping action, etc. As illustrated in
the situation of FIG. 3(b), after the tap the computing device
will be a distance away from the tablet computer 302. Assum-
ing the computing device 306 is tapped against the tablet such
that at least one imaging element of the computing device is
facing at least substantially towards the display of the tablet
computer within a viewable range 322 of that imaging ele-
ment, the computing device 306 can automatically capture
one or more images after the tap in order to attempt to capture
at least one image showing the barcode with sufficient clarity.
Such an approach can enable the computing device to capture
an image of the barcode without the user having to openup a
camera application, take a picture, navigate to the picture,
upload to a source, and/or perform any other such step that
might be required with various other approaches. Further, the
capture and upload can be performed automatically, based
upon the user “tapping” his or her device to the device with
the object to be shared.

If an image of the barcode is successfully captured and
analyzed, a copy of the content can be automatically down-
loaded (or uploaded) to the device in at least some embodi-
ments. In the situation 340 of FIG. 3(c), a message 342 is
generated for the user indicating that the share was success-
ful. In this example, the user is prompted to accept the terms
of the sharing or use, such as a period of the sharing before

20

25

30

40

60

6

access rights will expire. Various other messages, notifica-
tions, or agreements can be provided as well within the scope
of the various embodiments.

FIG. 4 illustrates an example process 400 for rendering a
situation-specific barcode that can be used in accordance with
various embodiments. It should be understood that there can
be additional, fewer, or alternative steps performed in similar
or alternative orders, or in parallel, within the scope of the
various embodiments unless otherwise stated. In this example
process, a digital object, such as an e-book, is accessed on a
first device 402. In some embodiments, the user need not
actually access the object, but can access information associ-
ated with, or at least identifying, the object. A request can be
received from a user, application, or other such source to
generate a barcode for the object 404. As discussed elsewhere
herein, the request can correspond to an intent to share, lend,
locate, or otherwise perform an action with respect to a copy
or instance of the object. The type of request can be deter-
mined 406, and a barcode can be generated that is appropriate
for the type of request 408. As discussed, one type of barcode
might be generated when the content is to be shared with
another users, while another type of barcode might be gener-
ated if the user is attempting to locate a physical copy of an
object. In some embodiments, the type of barcode might be
the same but the type of information contained in that barcode
can be different as discussed.

FIG. 5 illustrates an example process 500 for obtaining a
copy of the content on a second device that can be used in
accordance with various embodiments. In this example, an
application is executed on the second device 502. As dis-
cussed, this could be an e-book application, a media player, or
even a camera control application, etc. At least one image of
a rendered barcode, such as might be presented on a first
device using a process similarto that discussed with respect to
FIG. 4, can be triggered to be captured using an image capture
element of the second device 504. As mentioned, the image
capture can be triggered manually by a user, as a result of an
application, or as a result of a tap or other such motion of the
second device. The captured barcode image(s) can be ana-
lyzed to extract information useful for obtaining a copy of the
content 506, which can include information such as a content
identifier, identifying information for the first device or auser
of that device, etc. In this example where the content is to be
shared, one or more access rights to the content can be deter-
mined 508, either locally on the second device or by sending
information to a remote system or service over a network. As
discussed, the access determination can also utilize identify-
ing information about the second device and/or a user of the
second device. A determination is made as to whether the
second device has access to obtain a copy of the content 510,
and if so the second device can download a copy of the
content (e.g., e-book) to the second device. If the second
device does nothave access rights, another appropriate action
can be taken such as to provide a link or page enabling a user
of the second device to purchase rights to a copy of that
content 514. Various other approaches can be used as well as
discussed elsewhere herein.

In at least some embodiments, users do not have be in
physical proximity in order to share information. For
example, a device generating a barcode can cause that bar-
code to be emailed, printed out, faxed, or otherwise presented
to another user or device. In cases where account or user
identifying information is included, the providing of a
dynamic barcode can still enable sharing of content that a user
might not be able to otherwise obtain from a particular source.
In some cases where the users are talking over a Webcam
connection, for example, a user can hold a barcode up to a
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Webcam such that the computer at the other end can extract
the barcode, or a user can take a picture of that barcode as
displayed on the computer screen.

Another advantage of including user identifying or account
information in a barcode is that the user might get benefits for
promoting a certain type of object. For example, if a user
shares a book with ten other people, and at least some of them
end up buying the book or a related item, that user might get
promotional credit, points, or another such reward. Further,
since users might not be able to tell that device identifying
information is included in the barcodes, the inclusion of such
information can help to track down or locate stolen devices.

As discussed, the type of access to content can vary upon
situation, type of sharing, access limits, and the like. In some
embodiments, a shared version can be made to expire after a
certain amount of time. In other embodiments, an object
shared with another user might not be able to be accessed by
the original owner until the item is no longer being shared. In
some embodiments, a user can “transfer” or “give” a copy of
the content to another user or device. These terms are in
quotation marks because the other user or device would likely
download the copy from a third party source or obtain the
content from the original owner’s device, but the original
owner’s copy would be deleted upon the second device
obtaining the content. Such an approach can help to comply
with single-copy licenses, particularly where a user is upgrad-
ing a device, etc. In some embodiments where the identifying
information (e.g., a user account number with a content pro-
vider) is included in the barcode, and where content rights
enable such usage, the identifying information can be used to
cause a user of the first device to be compensated for trans-
ferring the content to the user of the second device. This
enables a user to “resell” the object to another user, or at least
be compensated for assisting a second user in purchasing that
content. In some embodiments, only a source or owner of the
content might be compensated, the first user might receive
points or other virtual goods while the source is compensated,
or the first user and source of the content might split some
amount of the compensation. Various other approaches can be
utilized as well as should be apparent to one of ordinary skill
in the art in light of the present disclosure.

In some embodiments, a user might use the barcode with
another device not to obtain another copy, but to access
supplemental content or other versions of that material on
another device. For example, a user might be reading an
e-book on an e-book reader with a monochromatic e-ink
display. If there is supplemental video content, the user might
want to access that content on a home computer or other such
device without having to manually enter or search for the
information, etc. If the user can take a picture of the barcode,
the user can enable the supplemental content to be accessed
on another device, such as where the user can access the full
color video at a higher frame rate. Such an approach can also
help to ensure that people accessing the supplemental content
have also actually purchased or otherwise legally obtained a
copy of the corresponding content. In some embodiments, the
supplemental content can be provided by a retailer or elec-
tronic marketplace from which the corresponding object was
obtained, while in other embodiments the supplemental con-
tent can come from a manufacturer, producer, or other pro-
vider of the original object. For example, a booklet for an
audio file can be provided by the retailer or the studio or label
producing the audio file.

In some embodiments, the dynamic nature of the barcodes
can be used to provide other information as well. For
example, a barcode can including information about a current
page, section, or location in a book; a particular song in an
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audio collection; a particular scene in a video file; and any
other appropriate portion or section of a digital object as
discussed herein. Such an approach can enable multiple users
or devices to quickly locate the same information, such as
may be useful in a classroom setting so that all students
navigate quickly and/or automatically to the same math prob-
lem. If a user has multiple devices, the user can use this
approach to pick up at the same location on another device,
such as to transfer a file from a mobile device to a higher
capacity device when the user arrives home. Similarly, if the
user borrows a device such as a book reader or tablet PC, the
user can capture a copy of the barcode (by printing, screen
capture, etc.) and then use that barcode to resume at the same
place when subsequently borrowing a device, even if it is a
different device. For instructional books, barcodes can be
used to direct a computing device to render an image or
navigate to a page on a Web site that will be discussed in that
section. In some cases, macros could be executed on a com-
puting device based on the dynamically generated barcode to
display a series of commands or actions to a user.

Barcodes also can be generated that include identifiers for
multiple content objects. For example, a user might want to
share several books on a given topic, songs by a similar artist,
movies with a common actor, etc. In at least some embodi-
ments, the user can designate the various items and then cause
a barcode to be generated that can be used by another user or
device to obtain the various items. In a school setting, for
example, each student could get a single barcode that would
cause all the necessary books for all of the classes for that
particular student for that semester to be automatically down-
loaded to their device.

In some embodiments, a barcode can be used to obtain
related or similar items or objects. For example, if a user likes
abook the user can take a picture of the barcode to obtain a list
of related items that the user can borrow. If the user is on a
different type of device, the user might receive the ability to
purchase a version of that content for that device, such as a
movie version of a book for display on a tablet computer using
a barcode for an e-book version read on an e-book reader. A
user might also be able to obtain older versions, remakes,
special editions, etc. If a content object is no longer available,
one or more alternatives might be provided.

In at least some embodiments, certain steps of the various
processes can be repeated if a capturing device is unable to
analyze a particular format. In some embodiments, a process
can first be run for a most common barcode format, and then
can be re-run for each of a number of other less common
formats until a match is found or it is determined that the
image cannot be decoded. In other embodiments, certain
steps of the process can be performed multiple times for
different formats, such that the entire process does not have to
be repeated in sequence for each potential format until a
match is found. Similarly, when favorable results cannot be
obtained using a given scanline or image, additional scanlines
or images can be analyzed for the same barcode. These addi-
tional attempts can be done serially, or multiple versions can
be analyzed at the same time in order to decrease the average
result time, although such an approach would also increase
the average amount of resources needed to find a result.
Fortunately, the processes described herein can be performed
quickly, such that multiple variations of a barcode decoder
can be executed concurrently in order to attempt to capture
any anticipated variation. Various combinations of the pro-
cesses can be utilized for each incoming image to attempt to
obtain the most accurate barcode results. In some embodi-
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ments, barcodes of multiple formats can be displayed concur-
rently, or serially, in an attempt to improve the transfer of the
barcode information.

In at least some embodiments, content displayed on a com-
puting device can include a watermark as known or used in
the art, which can be virtually undetectable to the human eye
but detectable by various image capture devices. In at least
some embodiments, information identifying a source of the
content might be embedded in the watermark, which can be
used with the generated barcode information to assist in deter-
mining access rights, locating a copy of the content, etc. For
example, the watermark might include information identify-
ing a location from which the content can be obtained. Such
information can be captured by a second device when captur-
ing an image of a dynamically-generated barcode, or in some
embodiments can be analyzed by the computing device such
that the source information can be added to the information of
the barcode, such as where there is not enough real estate on
the display to concurrently render both the generated barcode
and the watermark. Various other processes known for iden-
tifying a source of content, a type of access rights, or other
such information can be embedded in the content as well,
such as by slightly altering a type face, adding additional
encoded information, etc.

In some embodiments, the barcode that is dynamically
rendered by the computing device can take a different form,
such as may be presented as a watermark or other type of code
or image. For example, identifying information for an
instance of content and a current owner of that instance can be
used to dynamically generate a watermark barcode that might
not be noticeable by the owner, but could be detected by an
electronic device attempting to capture an image to obtain the
content. In another example, the information could be used to
render a light gray coded image that might run along a top,
bottom, or side of the screen, or diagonally, etc., which can
enable the owner to still view the content while another user
or device is attempting to obtain the information. Such an
approach can be particularly useful for movies or other types
of streaming content, among others.

FIG. 6 illustrates an example of a computing device 600
that can be used in accordance with various embodiments.
Although a portable computing device (e.g., a smart phone,
an electronic book reader, or tablet computer) is shown, it
should be understood that any device capable of receiving and
processing input can be used in accordance with various
embodiments discussed herein. The devices can include, for
example, desktop computers, notebook computers, electronic
book readers, personal data assistants, cellular phones, video
gaming consoles or controllers, television set top boxes, and
portable media players, among others.

In this example, the computing device 600 has a display
screen 602, which under normal operation will display infor-
mation to a user facing the display screen (e.g., on the same
side of the computing device as the display screen). The
computing device in this example can include one or more
image capture elements, in this example including one image
capture element 604 on the back side of the device, although
it should be understood that image capture elements could
also, or alternatively, be placed on the sides or corners of the
device, and that there can be any appropriate number of
capture elements of similar or different types. Each image
capture element 604 may be, for example, a camera, a charge-
coupled device (CCD), a motion detection sensor, or an infra-
red sensor, or can utilize any other appropriate image captur-
ing technology. The computing device can also include at
least one microphone or other audio capture element(s)
capable of capturing other types of input data, as known in the
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art, and can include at least one orientation-determining ele-
ment that can be used to detect changes in position and/or
orientation of the device. Various other types of input can be
utilized as well as known in the art for use with such devices.

FIG. 7 illustrates a set of basic components of a computing
device 700 such as the device 600 described with respect to
FIG. 6. In this example, the device includes at least one
processor 702 for executing instructions that can be stored in
amemory device or element 704. As would be apparent to one
of ordinary skill in the art, the device can include many types
of memory, data storage or computer-readable media, such as
a first data storage for program instructions for execution by
the processor 702, the same or separate storage can be used
for images or data, a removable memory can be available for
sharing information with other devices, and any number of
communication approaches can be available for sharing with
other devices. The device typically will include some type of
display element 706, such as a touch screen, electronic ink
(e-ink), organic light emitting diode (OLED) or liquid crystal
display (LCD), although devices such as portable media play-
ers might convey information via other means, such as
through audio speakers. As discussed, the device in many
embodiments will include at least one image capture element
708, such as at least one ambient light camera that is able to
image a user, people, or objects in the vicinity of the device.
An image capture element can include any appropriate tech-
nology, such as a CCD image capture element having a suf-
ficient resolution, focal range and viewable area, to capture an
image of the user when the user is operating the device.
Methods for capturing images or video using an image cap-
ture element with a computing device are well known in the
art and will not be discussed herein in detail. It should be
understood that image capture can be performed using a
single image, multiple images, periodic imaging, continuous
image capturing, image streaming, etc.

The device can include one or more networking compo-
nents 710 enabling the device to communicate with remote
systems or services such as content providers and rights deter-
mining systems. These components can include, for example,
wired or wireless communication components operable to
communicate over a network such as a cellular network, local
area network, or the Internet. The device can also include at
least one additional input device 712 able to receive conven-
tional input from a user. This conventional input can include,
for example, a push button, touch pad, touch screen, wheel,
joystick, keyboard, mouse, trackball, keypad or any other
such device or element whereby a user can input a command
to the device. These /O devices could even be connected by
a wireless infrared or Bluetooth or other link as well in some
embodiments. In some embodiments, however, such a device
might not include any buttons at all and might be controlled
only through a combination of visual and audio commands
such that a user can control the device without having to be in
contact with the device.

As discussed, different approaches can be implemented in
various environments in accordance with the described
embodiments. For example, FIG. 8 illustrates an example of
an environment 800 for implementing aspects in accordance
with various embodiments. As will be appreciated, although a
Web-based environment is used for purposes of explanation,
different environments may be used, as appropriate, to imple-
ment various embodiments. The system includes an elec-
tronic client device 802, which can include any appropriate
device operable to send and receive requests, messages or
information over an appropriate network 804 and convey
information back to a user of the device. Examples of such
client devices include personal computers, cell phones, hand-
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held messaging devices, laptop computers, set-top boxes,
personal data assistants, electronic book readers and the like.
The network can include any appropriate network, including
an intranet, the Internet, a cellular network, a local area net-
work or any other such network or combination thereof. Com-
ponents used for such a system can depend at least in part
upon the type of network and/or environment selected. Pro-
tocols and components for communicating via such a net-
work are well known and will not be discussed herein in
detail. Communication over the network can be enabled via
wired or wireless connections and combinations thereof. In
this example, the network includes the Internet, as the envi-
ronment includes a Web server 806 for receiving requests and
serving content in response thereto, although for other net-
works, an alternative device serving a similar purpose could
be used, as would be apparent to one of ordinary skill in the
art.

The illustrative environment includes at least one applica-
tion server 808 and a data store 810. It should be understood
that there can be several application servers, layers or other
elements, processes or components, which may be chained or
otherwise configured, which can interact to perform tasks
such as obtaining data from an appropriate data store. As used
herein, the term “data store” refers to any device or combi-
nation of devices capable of storing, accessing and retrieving
data, which may include any combination and number of data
servers, databases, data storage devices and data storage
media, in any standard, distributed or clustered environment.
The application server 808 can include any appropriate hard-
ware and software for integrating with the data store 810 as
needed to execute aspects of one or more applications for the
client device and handling a majority of the data access and
business logic for an application. The application server pro-
vides access control services in cooperation with the data
store and is able to generate content such as text, graphics,
audio and/or video to be transferred to the user, which may be
served to the user by the Web server 806 in the form of HTML,
XML or another appropriate structured language in this
example. The handling of all requests and responses, as well
as the delivery of content between the client device 802 and
the application server 808, can be handled by the Web server
806. It should be understood that the Web and application
servers are not required and are merely example components,
as structured code discussed herein can be executed on any
appropriate device or host machine as discussed elsewhere
herein.

The data store 810 can include several separate data tables,
databases or other data storage mechanisms and media for
storing data relating to a particular aspect. For example, the
data store illustrated includes mechanisms for storing content
(e.g., production data) 812 and user information 816, which
can be used to serve content for the production side. The data
store is also shown to include a mechanism for storing log or
session data 814. It should be understood that there can be
many other aspects that may need to be stored in the data
store, such as page image information and access rights infor-
mation, which can be stored in any of the above listed mecha-
nisms as appropriate or in additional mechanisms in the data
store 810. The data store 810 is operable, through logic asso-
ciated therewith, to receive instructions from the application
server 808 and obtain, update or otherwise process data in
response thereto. In one example, a user might submit a
search request for a certain type of item. In this case, the data
store might access the user information to verify the identity
of the user and can access the catalog detail information to
obtain information about items of that type. The information
can then be returned to the user, such as in a results listing on
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a Web page that the user is able to view via a browser on the
user device 802. Information for a particular item of interest
can be viewed in a dedicated page or window of the browser.

Each server typically will include an operating system that
provides executable program instructions for the general
administration and operation of that server and typically will
include computer-readable medium storing instructions that,
when executed by a processor of the server, allow the server
to perform its intended functions. Suitable implementations
for the operating system and general functionality of the
servers are known or commercially available and are readily
implemented by persons having ordinary skill in the art, par-
ticularly in light of the disclosure herein.

The environment in one embodiment is a distributed com-
puting environment utilizing several computer systems and
components that are interconnected via communication links,
using one or more computer networks or direct connections.
However, it will be appreciated by those of ordinary skill in
the art that such a system could operate equally well in a
system having fewer or a greater number of components than
are illustrated in FIG. 8. Thus, the depiction of the system 800
in FIG. 8 should be taken as being illustrative in nature and not
limiting to the scope of the disclosure.

The various embodiments can be further implemented in a
wide variety of operating environments, which in some cases
can include one or more user computers or computing devices
which can be used to operate any of a number of applications.
User or client devices can include any of a number of general
purpose personal computers, such as desktop or laptop com-
puters running a standard operating system, as well as cellu-
lar, wireless and handheld devices running mobile software
and capable of supporting a number of networking and mes-
saging protocols. Such a system can also include a number of
workstations running any of a variety of commercially-avail-
able operating systems and other known applications for pur-
poses such as development and database management. These
devices can also include other electronic devices, such as
dummy terminals, thin-clients, gaming systems and other
devices capable of communicating via a network.

Most embodiments utilize at least one network that would
be familiar to those skilled in the art for supporting commu-
nications using any of a variety of commercially-available
protocols, such as TCP/IP, OS], FTP, UPnP, NFS, CIFS and
AppleTalk. The network can be, for example, a local area
network, a wide-area network, a virtual private network, the
Internet, an intranet, an extranet, a public switched telephone
network, an infrared network, a wireless network and any
combination thereof.

In embodiments utilizing a Web server, the Web server can
run any of a variety of server or mid-tier applications, includ-
ing HTTP servers, FTP servers, CGI servers, data servers,
Java servers and business application servers. The server(s)
may also be capable of executing programs or scripts in
response requests from user devices, such as by executing one
or more Web applications that may be implemented as one or
more scripts or programs written in any programming lan-
guage, such as Java®, C, C# or C++ or any scripting language,
such as Perl, Python or TCL, as well as combinations thereof.
The server(s) may also include database servers, including
without limitation those commercially available from
Oracle®, Microsoft®, Sybase® and IBM®.

The environment can include a variety of data stores and
other memory and storage media as discussed above. These
can reside in a variety of locations, such as on a storage
medium local to (and/or resident in) one or more of the
computers or remote from any or all of the computers across
the network. In a particular set of embodiments, the informa-
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tion may reside in a storage-area network (SAN) familiar to
those skilled in the art. Similarly, any necessary files for
performing the functions attributed to the computers, servers
or other network devices may be stored locally and/or
remotely, as appropriate. Where a system includes comput-
erized devices, each such device can include hardware ele-
ments that may be electrically coupled via a bus, the elements
including, for example, at least one central processing unit
(CPU), at least one input device (e.g., a mouse, keyboard,
controller, touch-sensitive display element or keypad) and at
least one output device (e.g., a display device, printer or
speaker). Such a system may also include one or more storage
devices, such as disk drives, optical storage devices and solid-
state storage devices such as random access memory (RAM)
or read-only memory (ROM), as well as removable media
devices, memory cards, flash cards, etc.

Such devices can also include a computer-readable storage
media reader, a communications device (e.g., a modem, a
network card (wireless or wired), an infrared communication
device) and working memory as described above. The com-
puter-readable storage media reader can be connected with,
or configured to receive, a computer-readable storage
medium representing remote, local, fixed and/or removable
storage devices as well as storage media for temporarily
and/or more permanently containing, storing, transmitting
and retrieving computer-readable information. The system
and various devices also typically will include a number of
software applications, modules, services or other elements
located within at least one working memory device, including
an operating system and application programs such as a client
application or Web browser. It should be appreciated that
alternate embodiments may have numerous variations from
that described above. For example, customized hardware
might also be used and/or particular elements might be imple-
mented in hardware, software (including portable software,
such as applets) or both. Further, connection to other com-
puting devices such as network input/output devices may be
employed.

Storage media and computer readable media for containing
code, or portions of code, can include any appropriate media
known or used in the art, including storage media and com-
munication media, such as but not limited to volatile and
non-volatile, removable and non-removable media imple-
mented in any method or technology for storage and/or trans-
mission of information such as computer readable instruc-
tions, data structures, program modules or other data,
including RAM, ROM, EEPROM, flash memory or other
memory technology, CD-ROM, digital versatile disk (DVD)
or other optical storage, magnetic cassettes, magnetic tape,
magnetic disk storage or other magnetic storage devices or
any other medium which can be used to store the desired
information and which can be accessed by a system device.
Based on the disclosure and teachings provided herein, a
person of ordinary skill in the art will appreciate other ways
and/or methods to implement the various embodiments.

The specification and drawings are, accordingly, to be
regarded in an illustrative rather than a restrictive sense. It
will, however, be evident that various modifications and
changes may be made thereunto without departing from the
broader spirit and scope of the invention as set forth in the
claims.

What is claimed is:
1. A computer-implemented method for sharing content in
an electronic environment, comprising:
receiving input corresponding to an object of digital con-
tent stored on a first computing device;
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determining an object identifier for the object of digital

content;

determining identifying information associated with at

least one of the first computing device and a user of the
first computing device, the identifying information indi-
cating a type of access authorized for the first computing
device;

selecting a type of barcode based at least in part upon an

amount of information and the type of access included in
the identifying information;
determining information corresponding to a current state
of the object of digital content and a type of the object,
the current state indicating a current display location of
the object of digital content on the first computing
device;
generating a barcode corresponding to the selected type of
barcode, the barcode including at least the object iden-
tifier, the information corresponding to the current state
of the object of digital content, the type of access, the
type of the object, and the identifying information;

displaying the barcode on a display element of the first
computing device;

determining a copy of the object of digital content has been

accessed from at least one provider; and

deleting the object of digital content stored on the first

computing device,

wherein a second computing device is operable to capture

an image of the barcode and decode the object identifier
and identifying information in order to attempt to obtain
a copy of the object of digital content from the at least
one provider and to display the object of digital content
starting from the current display location.

2. The computer-implemented method of claim 1, wherein
the object of digital content comprises at least a portion of at
least one of an electronic book, an audio file, a video file, a
multimedia file, a virtual good, and a text-based object.

3. The computer-implemented method of claim 1, wherein
the barcode is further capable of including information iden-
tifying at least one portion or location of interest within the
object of digital content.

4. The computer-implemented method of claim 1, wherein
the barcode further comprises purchasing information of the
object of digital content, the purchasing information enabling
the second computing device to access the object of digital
content from the current state of the object of digital content.

5. The computer-implemented method of claim 1, wherein
the current display location of the object of digital content
includes one of a current page, a current audio location, a
current video location, and a current game level.

6. The computer-implemented method of claim 1, wherein
the type of access comprises a license, transfer, or gift, the
type of access further comprising an expiration for the access,
a scope of access to the amount of information of the object of
digital content, or a permissions associated with the object of
digital content.

7. The computer-implemented method of claim 1, wherein
the type of object of digital content includes an electronic
book, an audio file, a video file, a multimedia file, a virtual
good, a game, or a text-based object, the type of object of
digital content associated with the barcode.

8. A computer-implemented method for identifying con-
tent in an electronic environment, comprising:

receiving a request relating to at least one object of digital

content provided by at least one provider, the at least one
object of digital content accessible from a first comput-
ing device, the request including a type of object and
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identifying information associated with at least one of
the first computing device and a user of the first com-
puting device;

determining a type of the request, the type of the request

including an access right based at least in part on the user
of' the first computing device;

determining information corresponding to a current state

of the at least one object of digital content, the current
state indicating a current display location of the at least
one object of digital content on the first computing
device;

based at least in part upon the type of the request, the type

of object, and an amount of information included in the
identifying information, and in response to the request,
selecting a type of barcode from a plurality of barcode
types;

generating a barcode corresponding to the selected barcode

type and the information corresponding to the current
state of the at least one object of digital content, the
barcode including at least one identifier of the at least
one object of digital content, the type of object, and the
access right;

rendering the barcode for display on a display element;

determining the at least one object of digital content has

been accessed by a second computing device; and
canceling the access right of the at least one object of
digital content by the first computing device.

9. The computer-implemented method of claim 8, wherein
the type of the request is specified by selection of at least one
user-selectable option presented on the display element.

10. The computer-implemented method of claim 8,
wherein the type of the request is a share type, and further
comprising:

analyzing the identifying information associated with the

at least one of the first computing device and the user of
the first computing device,

wherein the barcode further includes at least the identify-

ing information, the second computing device being
operable to utilize the barcode to determine the at least
one identifier and the identifying information in order to
attempt to obtain the at least one object of digital content
and to display the at least one object of digital content
starting from the current display location based at least
in part upon the type of object and the access right.

11. The computer-implemented method of claim 10,
wherein the second computing device is operable to attempt
to obtain the at least one object of digital content from at least
one of the first computing device and at least one content
provider.

12. The computer-implemented method of claim 10,
wherein the second computing device is operable to obtain a
copy of the at least one object of digital content.

13. The computer-implemented method of claim 8,
wherein the type of the request is a locate type, the barcode
enabling a second computing device to utilize the barcode to
attempt to locate at least one physical copy corresponding to
the at least one object of digital content.

14. The computer-implemented method of claim 8,
wherein the type of the request is a transfer type, a second
computing device being operable to utilize the barcode to
determine the at least one identifier and identifying informa-
tion in order to attempt to obtain the at least one object of
digital content from the first computing device or at least one
provider, the at least one digital object being deleted on the
first computing device in response to the second computing
device obtaining the at least one object.

—
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15. The computer-implemented method of claim 8,
wherein the at least one object of digital content comprises at
least a portion of at least one of one of an electronic book, an
audio file, a video file, a multimedia file, and a text-based
object.
16. The computer-implemented method of claim 8,
wherein generating the barcode includes generating at least
one of a one-dimensional barcode and a two-dimensional
barcode based at least in part upon the type of request.
17. The computer-implemented method of claim 8,
wherein a user of the first computing device receives com-
pensation in response to another user of a second device
obtaining the at least one object using the generated barcode
based at least in part upon identifying information being
included in the barcode.
18. The computer-implemented method of claim 17,
wherein the user of the first computing device receives the
compensation from the user of the second device.
19. The computer-implemented method of claim 8,
wherein the access right comprises an expiration for the
access, a scope of access to the amount of information of the
object of digital content, or permissions associated with the
object of digital content.
20. A computer-implemented method of obtaining content
in an electronic environment, comprising:
identifying a barcode rendered on a display element of a
first computing device to a second computing device, the
barcode including at least one object identifier from the
barcode rendered on the display element of the first
computing device, the at least one object identifier being
associated with at least one object of digital content;

extracting, by the second computing device, the at least one
object identifier from the barcode, a type of object, and
access rights to the at least one object of digital content;

extracting information corresponding to a current state of
the at least one object of digital content, the current state
indicating a current display location of the at least one
object of digital content on the first computing device;

sending a request to obtain the at least one object, the
request including the at least one object identifier, the
type of object, the access rights, and the information
corresponding to the current state of the at least one
object;

receiving the at least one object when the second comput-

ing device has access rights to the at least one object;
displaying the object starting from the current display loca-
tion; and

providing information enabling the access rights to the at

least one object to be obtained for the second computing
device when the second computing device does not have
access rights to the at least one object,

wherein only one of the first computing device or the

second computing device has access rights to the at least
one object.

21. The computer-implemented method of claim 20,
wherein the request to obtain the at least one object further
includes identifying information, access rights to the at least
one object being determined at least in part based upon the
identifying information, wherein the barcode further includes
identifying information for at least one of the first computing
device and a user of the first computing device.

22. The computer-implemented method of claim 20,
wherein the identifying information is capable of being used
to compensate a user of the first computing device in response
to the second computing device obtaining the at least one
object.
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23. The computer-implemented method of claim 20,
wherein identifying the barcode is triggered by the second
computing device being brought into contact with the first
computing device.

24. The computer-implemented method of claim 23,
wherein the second computing device being brought into
contact with the first computing device is detected using at
least one motion detection element of the second computing
device.

25. A computing device, comprising:

a processor;

a display element; and

memory storing instructions that, when executed by the

processor, cause the computing device to:

receive a request relating to at least one object of digital
content provided by at least one provider, the at least
one object of digital content accessible from the com-
puting device, the request including access rights, a
type of object, and identifying information relating to
at least one of the computing device and a user of the
computing device;

selecta type of barcode from a plurality of barcode types
based at least in part upon a type of the request and an
amount of information included in the identifying
information;

determine information corresponding to a current state
of the at least one object of digital, the current state
indicating a current display location of the at least one
object of digital on the computing device;

generate a barcode corresponding to the selected bar-
code type, the barcode including at least one identifier
of'the at least one object of digital content, the type of
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object, the access rights, and the information corre-
sponding to the current state of the at least one object
of digital content;
render the barcode for display on the display element;
determine the at least one object of digital content has
been accessed by another computing device; and
cancel the access rights of the at least one object of
digital content by the computing device.

26. The computing device of claim 25, wherein the type of
the request is specified by selection of at least one user-
selectable option presented on the display element.

27. The computing device of claim 25, wherein the type of
the request is a share type, and wherein the instructions when
executed further cause the computing device to:

analyze the identifying information associated with at least

one of the computing device and the user of the comput-
ing device,

wherein the barcode further includes at least the identify-

ing information, the another computing device being
operable to utilize the barcode to determine the at least
one identifier and identifying information in order to
attempt to obtain the at least one object of digital content
and to display the object of digital content starting from
the current display location based at least in part upon
the access rights and type of object of digital content.

28. The computing device of claim 25, wherein the type of
the request is a locate type, the generated barcode enabling a
second computing device to utilize the barcode to attempt to
locate at least one physical copy corresponding to the at least
one object of digital content.
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